Possible generation of heat from nuclear fusion in Earth's inner core
Eqs. (S11), (S15), (S17), (S19) and (S20) are not possible and must be eliminated. On the other hand, because the Clarke numbers of Li, Be and B are small, Eqs. (S12), (S13) and (S14) must be also removed. Thus, Eqs. (S10), (S16) and (S18) remain as the only candidates for deuteron-mediated fusion reactions.
Possible collective resonance and three-dimensional charge density wave
In the interaction mode of the Fe-D system, we note that the breathingmode displacement (Fig. 2S ) of the oxygen atoms in the perovskite solid solution BaPb1-xBixO3 causes the alternating expansion and contraction of the oxygen octahedral around the nonequivalent Bi(I) and Bi(II) atoms 49 and leads to a complete charge disproportion (charge-density wave [CDW] instability) state, i.e., an alternating Bi 3+ -Bi 5+ array 33 . In this case, the Fermi surface nests perfectly and the situation is favourable for the formation of a CDW. The CDW doubles the unit cell and creates a gap near the Fermi level.
Because the deuteron atoms exist as itinerant deuterons in the FeDx lattice, we expect a similar situation to occur for the FeDx. 
where B is the nuclear reaction constant (cm 3 /s). At very low energies, the cross section σ for the reaction can be written as 57
where V is the relative velocity of the incident particle and 0 2 is the s-wave Coulomb penetration factor. When the finite size of the interaction volume is 9 neglected, the Coulomb factor at low energies is
where 0 is the Sommerfeld parameter. From Eqs. (S28), (S29) and (S26), we obtain the familiar Gamow formula 34
where S is the astrophysical S-factor, β is the Coulomb barrier tunnelling constant and E is the reduced energy of masses m1 and m2 of the incident particle and a target nucleus, respectively. Next, we introduce the neutral pions. Pions are responsible for all low-energy nuclear interactions and must be involved in this nuclear interaction 37 . If the neutral pion is provided by the emission of two exited electrons, the velocity V of the neutral pion is given 
The nuclear reaction rate/cm 3 is given by
where ND is the deuteron number of density, and Ncoh is the multiplicity factor according to lattice-site conditions. Because ND increases as the 
